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rptft? description of t ttt? tor awinGS 

, t „ ^ .v. invention will be described with respect to the 

[00014] Preferred embodiments of the invention 

accompanying drawings, of which: . , 

[00015] Figure 1 shows a staple nubile radio network including a dispatcher, and a hand- 
portable radio station associated with an on-board station, 

[00016] Fignre 2 indicates broadly how a meaaage is transmit^ ion, the hand-portable statron 
through the on-board station to the dispatcher, 

1000171 Fignre 3 schematically shows radio equipment that may be user, for ermer or bom of me 
on-board and hand-portable stations, 

1000181 Fignre 4 outhnes a process by which an on-board station i. activated for rransnuasron of 
messages to and from the hand-portable, 

[00019] Figure 5 outlines a snccessml hansmisaion from me hand portable atatron through me 
on-board station to the dispatcher, 

[00020] Figure 6 outlines an unsuccessM transmission from the hand-portable staUon to the 

dispatcher, and receiving and forwarding 

[000211 Figure 7 outlines operation of the on-board station when receiving 

messages to and from the hand-portable station. 



6 

Clie. 1 tsn-aita e ctronicsLimited/69S2P001Z^rovA P plicationA S FiledP001Z 

wT7T.eoxo from the IFW Imaqe Database on 



\ 



DETAILED DESCRIPTION OFPREFERRED EM 



iODJ 



:nts 



^11 w. a «i,T P riated that the invention may be implemented 
inn022l Referring to the drawings it will be appreciated mat uk: , • 

100UZZJ *w 5 ,. . described here are given by way of 

in various ways for a variety of purposes. The embodiments described nere g* , 
mvanous y network will be understood by a skilled reader and 

example only. Most features of a mobile radio network win oe un 

need not be described in detail. 

r00023l Figure 1 shows the coverage of a simple mobile radio networ* B 
rrexal^there is a central station namely a dispatcher, that is normally attended b> an 

oemlr and a single automated base station. Networks are arranged to meet the needs of a 
operator, and a single a connected by landline or 

particular organisation. Some networks have many base stations j 
parncuiar u.g ♦ vo/11 , ir «i Two on-board stations are also shown, 

microwave links. In some cases a dispatcher is not required. Two boaro _ 

t. iUn-rai there will be many stations ot trus Kina 

with associated hand-portable stations, although a. general there wtu y 
I dozens or perttaps hundreds of mobile usem. They may be digital or analog mdtos. In me ease of 
tr JZ orlisation, me on-board station would typicafiy be mounred in a serv.ee veh.de 

ICO t^rbt sln wouid be named by an omeer of the org— - = 

areas *r eaeh sUbon am ideahsed as ^^T^^ 

^ ean communicate ~"^ZZZ. -1 and me sensibvity of 
and depend on the surrounding geography, ano me vmi 

recephon a, eaeh aabon. stett „ns have a limited range and wffl 

lomi} It can be seen m ^T^J^ fonn fc Mtwori[ . The on-board smbons 

— - - ; tri:— rr»r rr— "f eaeh 

with the dispatcher station and can communicate 

. , . -*„ki^i iQ nrobablv in the vehicle carrying on-board 1. wii >» « 
officer carrying hand-portablel is probably in ftTtaWe2 is out of direct contact with the 

^ ;„ ^tart with the base station, hand-portable2 is out 01 uu* 

while on-board2 is m contact witn tne oas repeater. The officer 

i ^«,««inicate with other stations through on-boardZ as a repwu 
network and can only communicate witn ou. in (he case of a police 

^ - i . nrobablv out of the vehicle that carries on-board2. in uie f 
carrying hand-portable2 is probably oux 01 example. 

otgmi sa«on, mis cotdd represent a ponce office, investtgahng . P- - ~ ^ 
It is imports., for an officer under circumstances of bus I- o U ^ 
message to the dispatcher. Similarly, *e dispatcher may need to send a measag 
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,000251 Figure 2 sehemadeally showe how coverage fcr a hand-portable sution may bo extonded 
yTlngr^ecave on-board sladon . a store and - repeal (SFR). In Ons example, 
^l-portable aend, a voioe or dato message ,o the dispatoher Onongh 0* 
ahhongh ,n genera!, messages may bo sen, in either diction, to or finm any other fixed or mobrte 
sLtl J ne<wo*. The hand-portab!. has ft—y - — I - — 
2 an associated on-board stofion Tbo on-board in mm has fimcuonafiry ,o recerve and a, m 
Usages from me hand-portab,e stafion addressed to me dispatoher or ofirer 
ZJL inifiare eafia ,„ .he other stafions, and tnmsmi. me stomd messages. Snnrlarly me on-boord 
r^luy to receive and store measages addressed ,0 <he hand-portab, *«. *. 
1— m me nerwo* mmato ea,U ,o Ore -^^^ £ ~ 
portable. The diapatoher has fimettonahty to tranamrr and reeerve messages 
portables ns>ng respective on-board stations as repeaters. 

ratHKSl Eaoh of the hand-portable, on-board and diapatoher stations m F.gore 2 typtcally has a 
rLTa^env. S 4 software appUcafion, a protoeo, araea containing Passes retpnred 

i* - . - ~ — r^dXe^itr 

software mdioa, and if SFR communications are bmrted to a W**- 

portable and on-board stanons, men no additional hardwares rerpnred » ~ ° »^ fom 

SFR apphoafion wfth an abifily to receive, store and vo.ee - 

poorer stotion reetdes in eaeb of me mobile smoons. so m gene^ ^ ^ered burner 
fe the odrer The hand-portable and on-boart stafion. are normally ass.gned or regtstered toge 

H Oreir respiuve cal! nnmbera »td a communication ehannel being pmgramntod dunng 
« pane, wrm Or=rr ***** >. ^ or deKgistK ed by mesaagea sent 

^pfornaemaparnenlarnerwo^PTO _ 

over the nerwo* by users «- ^ J^*^ ^ „ possible , aHhough problems 

*T « ^r"sigll of a single h^portabie to mmdpl. on-board 
of channe. contonfion can ^^L— fc ^ which OI , b oard stofion is moa, 
stations may also be registered, althougn mom 

suitable as a repeater ma particular instance is then required ^ ^ . ^ 

suitaoie ^ ; m „iementation of the hand-portable and on-board stations as 

000271 Figure 3 shows a preferred ^ . ^ reader md need 

software radios. The hardware components of the radios will nofthe 
not be described in detail. In this example, a microprocessor and FPGA control opera* 
user interface and upper layers of the protocol stack. A DSP controls operate of lower layers 
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to Software sneh as m ^ for the SFR appheauon a. s«md . M »» 
p „u,g da* and imennirten. data sneh . voice messages are s^ed . SRAM - 
~ The uaar interface typieaUy includes a keypad and disptay, and a se, of pm swnehe, 

in— . - - — «— ■ — ma a r* 6 au *°rrrj 

_ receiver freque ncy synthesiser and codec are provided for RF 

ctnae An antenna, transmitter, receiver, ucquoiu-j 3 

such as a GPS (Glob* Positioning System) davica or a iaptop computer, for exunple. A power 
Toll - JL of a batfcry or connection ,o me efcCica, system of a vehicle 
[00028, Operation of the repeater fcamre » gene* ba controueu fiom -he 
Loo! andtb,ed — manuauy by .a user oa 1 
will senerallv need to be enabled before any messages can be sent, except in toe 

ra^rri - — - — - rx^zzzzz 

raided bv way of an intermittent transmission of GPS position data to me P 

provided Dy way ui ou , ^ the on .board station. Emergency, 

™il alerts could also be provided for the hand-portable by the on ooara 

•11 remain in memory until the space they occupy is nee 

ended. Stored messages will generally remain m me ry ct?j> application will also 

j mav therefore be transmitted again if required. The SFR applicauon 
a new message, and may therefore be tf necessary, 

generally store the source address of a message so that a direct reply c 

,000*3 A protocol Ibr the ^^^^^^Z example, a 1 6 

data messages that are already available ^^^^ hecme part of an SFR 
bit field is allowed for short data messages, mcluding messages that 

^hWdisable and success/failure messages. SDM messages inciu s 
protocol, such as enable/disable «" c TirCE SS FAIL are used in the following 

ACTIVATE, ACTIVE, DISABLE, DISABLED, SUCCESS, 
t^s The general term "mobile" > used for die on-board station in these figures, 
figures, ins gcu enabled by transmission of 

1000301 Figure 4 outlines a call sequence in which the SFR mode is ^ V 

a fTTV ATR SDM from the hand-portable to the on-board station, followed Dy tran 
an ACTIVATE SDM trom me n r Acknowledgement messages are 

an ACTIVE SDM fiom the on-board to the hand-portable station. ^™ * 

SUO prafarabty sen, in eaah case to aaneet re*y timers m »-^"~ g from a menu m 
the ACTIVATE SDM eonld be initiated by (he user on pressmg a key or selechng Irom 
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the display, or by the handle in .he absence of network sibling or in the absence of a 
r8Sp0 I «o a previous message. Tbe mode can be disabled in a - fhshion by «an_ o, 
DISABLE and DISABLED SDMs. ; 
(OOOaU Figure 5 outlines a successful SFR caH from the hand-portable. The on-board stahon . 
ininaUy scanning for caHs, inchrding caUs eimer outgoing or incoming in relation to fcehand- 
^JL station. The hand-portab.e quests —ion of an SDM as a 

L user, or au,omaucaUy generated, such as an emergency message for example. The onW 
les .be SDM and initiate, a new call u> an appropriate nation in me nerwork, usuaUy ^ 
stores me ^^.itc the messaee The on-board sends 

dispatcher in the case of an emergency message, and transits the message, 
an SFR SUCCESS SDM to the hand-portable. Acknowledgement messages are preferably sent 

/ — 

each stage. hand-portable is not 

[00032] Figure 6 outlines a call sequence in winch an SDM sent by the P 
successfully received by the dispatcher. In this case an acknowledgement of the SDM sent by the 
^L.«^^^-— — -e^oards^onsendsan 
SFRFAILSDMtomehand-portableandmay 

[00033] Figure 7 is a flowchart summarising the action of an on-board station as a repeater or 
«s ti l from an associated hand-portable station. The SFR mode must first be enabled 
TZ in glral the on-board station will ignore calls that are not addressed to the on-board 

Z Th on-board distinguishes between messages addressed to itself, messages a^d *> 
ThL-portable, and messages from the hand-portable addressed to other stations m the network. 

The messages are stored and forwarded to the appropriate destination. 
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